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EXECUTIVE  SUMMARY 
Introduction 

Fort  George  G.  Meade  selected  eighty-three  (83)  buildings,  from  the 
approximately  1,500  buildings  on  the  base  to  be  included  in  the  UMCS 
Feasibility  Study.  The  purpose  of  the  study  is  to  evaluate  the  feasibility  of 
replacing  the  existing  analog  based  Energy  Monitoring  and  Control  System 
(EMCS)  with  a  new  distributed-process  Monitoring  and  Control  System 
(UMCS).  Entech  was  authorized  to  perform  this  study  by  the  following: 

Authorization:  by  memorandum,  CEMP-ET,  subject:  “Energy 

Engineering  Analysis  Program  (EEAP)  -  FY95'’,  dated  29  December 
1994. 


1^  Objective 

The  objective  of  this  study,  as  explained  in  the  brief  Description  of  Work 
(Attachment  8.1  in  Volume  2  of  3)  of  the  contracts  are  as  follows: 

A.  Review  for  general  information  the  available  design,  construction,  and 
^^mn  data  for  the  existing  Energy  Monitoring  and  Control  System 


B. 


C. 


Perform  a  limited  site  survey  of  selected  buildings  or  facilities  to  verify 
construction  features,  electrical  and  mechanical  equipment,  occupancy, 
and  mode  of  operation  for  energy  analysis. 

Evaluate  the  technical  and  economic  feasibility  of  replacing  the  existing 

EMCS  with  a  new,  distributed-process  monitoring  and  control  system 
(UMCS).  ^ 


D.  Evduate  UMCS  application  programs  (software)  for  all  buildings  or 
fecilities  using  data  from  similar  buildings  to  determine  their  energy 
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savings  potential  and  economic  feasibility  for  connection  to  the  new 
UMCS. 

E.  Provide  project  documentation  for  recommended  ECOs  as  detailed 

herein. 

F.  Prepare  a  comprehensive  report  to  document  all  work  performed,  the 

results  and  all  recommendations. 

13  Report  Oi^anization 

The  study  consists  of  three  volumes.  Volume  1  of  3  contains  the  study,  Volume 
2  of  3  contains  the  scope  of  work  and  the  backup  data,  and  Volume  3  of  3 
contains  the  remainder  of  the  back-up  data.  The  following  sections  are 
contained  within  Volume  1  of  3: 

A.  Section  1  Executive  Summary 

B.  Section  2  Methodology,  describes  in  detail  software  and 
techniques  used  in  the  analysis. 

C.  Section  3  Facility  Description,  contains  tables  summarizing 
building  characteristics  and  occupancy. 

D.  Section  4  Energy  Costs,  quantifies  energy  costs  for  electricity, 
natural  gas,  and  fuel  oil. 

E.  Section  5  Building  by  Building  UMCS  Analysis,  contains  energy 
calculations,  construction  costs,  and  Life  Cycle  Cost  analysis  on 
each  building  and  a  summary  of  all  buildings  together. 

F.  Section  6  Base  UMCS  Enwgy  Conservation  Opportunity  (ECO), 
contains  energy  calculations,  construction  costs,  and  Life  Cycle 
Costs  analysis  for  buildings  within  the  ECIP  requirements  as  one 
ECO. 

G.  Section?  Conclusion. 

1.4  Facilities  Description 

Fort  Meade  is  an  administrative  post  for  the  Military  District  of  Washington 
and  provides  a  place  for  federal  personnel  to  work  and  live.  Fort  Meade 
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provides  a  base  operations  to  support  tenant  activities  which  include  all  service 
branches.  Department  of  Defense  activities  and  federal  agencies.  Fort  Meade 
includes  approximately  fifteen  hundred  (1,500)  buildings  and  encompasses 
5,408  acres.  Fort  Meade  houses  numerous  support  facilities  for  education, 
administration,  maintenance,  medical,  recreation,  mercantile,  and  personal 
housing. 

Section  3.0  provides  information  on  each  building  included  in  the  scope  of  this 
study  in  tabular  form.  The  eighty-three  buildings  within  the  scope  of  this  study 
have  a  total  area  of 2,645,816  square  feet  Table  1.4.1  displays  breakdown  of 
floor  space  by  building  type. 


Table  1.4.1 

Building  Inventory  Statistics 

Type 

Area  (s.f.) 

No.  Buildings 

Average  (s.f.) 

Administrative 

923,872 

24 

38,495 

Housing 

1,091,591 

26 

41,984 

Maintenance 

65,769 

8 

8,221 

Mercantile 

229,903 

7 

32,843 

Storage 

29,909 

2 

14,955 

Housing  Support 

304,772 

16 

19,048 

Total 

2,645,816 

83 

31,877 

1.5  Energy  Costs 

The  following  energy  costs  were  derived  from  actual  Fort  Meade  energy  bills. 
Refer  to  Section  4.0  for  how  these  costs  were  arrived  at. 
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Table  1.5.1 

Base  Energy  Cost 

Fuel  Type 

Cost  $/unit 

$/mmBtu 

Electric  Usage 

$0.032 /kWh 

$9.38 

Electric  Demand 

$96.28  /  year 

• — 

Natural  Gas 

$3.97  /  mcf 

$3.85 

Fuel  Oil 

$0.62  /  gallon 

$4.47 

1.6  Building  by  Building  Analysis 

Each  building  was  evaluated  individually.  Central  strategies  were  developed 
for  each  building.  Control  point  counts  and  energy  savings  were  developed 
based  on  the  control  strategies.  The  control  strategies  and  point  counts  were 
based  on  the  Army  Energy  Monitoring  and  Control  System  technical  manual 
TM5-815-2.  The  annual  energy  savings  were  developed  using  the  Energy 
Savings  Analysis  (ESA)  and  EZDOE  energy  simulation  programs.  Each  of 
these  programs  are  described  in  Section  2.4  and  2.5  of  this  study.  Then  a 
construction  cost  to  implement  the  control  strategies  and  points  was  estimated 
using  the  draft  edition  of  the  UMCS  Cost  Estimator  program.  The  final  step 
was  to  run  a  Life  Cycle  Cost  analysis  in  order  to  determine  the  savings  to 
investment  ratio  (SIR)  of  each  building. 

Table  1.6.1  summarizes  each  building’s  point  total,  energy  savings, 
construction  costs  and  investment.  A  life  cycle  cost  analysis  was  calculated  for 
all  eighty-three  buildings  added  together.  Using  a  total  construction  cost  of 
$3,484,180  and  saving  of  $582,770  for  all  83  building,  the  SIR  for  all  buildings 
as  one  project  is  1.47  with  a  simple  payback  of  5.97  years. 
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1.7  Recommended  UMCS  Energy  Conservation  Opportunity  (ECO) 

For  the  Base  UMCS  ECO  to  qualify  for  ECIP  funding,  each  individual  building 
of  the  ECO  must  have  an  SIR  greater  than  1 .25.  Of  the  eighty-three  (83) 
buildings  included  in  the  study  only  thirty  (30)  buildings  have  an  SIR  greater 
than  1.25. 

These  thirty  (30)  buildings  were  grouped  together  to  form  the  recommended 
UMCS  Energy  Conservation  Opportunity.  Table  1.7.1  summarizes  these  thirty 
buildings.  The  construction  cost  for  the  buildings  changed  slightly  due  to 
system  wide  UMCS  costs  that  remain  the  same  even  though  most  of  the 
buildings  costs  were  eliminated.  Refer  to  Section  6.2  and  Attachment  8.4  for  a 
detailed  construction  cost  breakdown. 

A  Life  Cycle  Cost  analysis  was  calculated  for  all  thirty  buildings  as  one 
recommended  ECO.  Using  the  ECO  construction  cost  of  $ 1 ,429,630  and 
saving  total  of  $434,900,  the  SIR  for  these  thirty  buildings  is  2.65  with  a 
corresponding  simple  payback  of  3.33  years.  By  eliminating  buildings  which 
have  an  individual  SIR  less  than  1 .25,  the  total  SIR  greatly  increased. 

This  suggested,  the  UMCS  ECO  has  a  total  point  count  of  1,380  points.  This 
point  coimt  and  the  construction  cost  of  $1,429,630  translates  to  a  dollar  per 
point  cost  of  $l,036/pt  Industry  costs  range  from  $800/pt  to  $l,200/pt.  This 
places  the  UMCS  cost  at  the  middle  of  the  range,  \^ch  means  the  UMCS  costs 
are  reasonable. 
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Of  the  eighty-three  (83)  buildings  included  in  the  study  only  36%  of  the 
buildings  met  the  required  criteria  to  be  included  in  the  recommended  UMCS 
ECO.  The  recommended  ECO  includes  most  of  the  major  buildings  on  the 
base.  The  eighty-three  (83)  buildings  represent  a  total  area  of 2,645,816  square 
feet.  The  thirty  (30)  buildings  in  the  recommended  UMCS  ECO  represent  a 
total  area  of  1,326,781  square  feet,  which  accounts  for  50%  of  the  total  area 
studied.  These  thirty  (30)  buildings  will  provide  Fort  Meade  with  a  good 
system  to  build  on  in  the  future.  Once  the  UMCS  system  is  installed,  buildings 
that  are  renovated  and  not  already  on  the  system  can  be  readily  added  to  the 
system. 

It  is  not  surprising  that  the  thirty  buildings  finally  selected  to  be  included  within 
the  recommended  ECO  tend  to  be  the  larger;  more  mechanically  intensive, 
facilities  offering  the  type  of  energy  saving  opportunities  that  justify  the 
expense  of  installing  a  new  UMCS  system.  The  remaining  facilities  are  small 
facilities  with  elementary  mechanical  system  offering  little  opportunities  for 
any  substantial  energy  savings. 

The  following  sections  of  this  study  describe  in  detail  the  findings  as  outlined 
above  and  contain  the  necessary  energy  and  cost  estimate  backup  data  as 
required.  The  reader  is  encouraged  to  carefully  review  each  of  the  following 
study  sections  to  understand  the  assumptions,  methodology  and  discussions 
involved. 
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TABLE  1.7.1 

UMCS  FEASIBILITY  STUDY 
FORT  MEADE 


9829  Enlisted  Personnel  Dining  18  1.770  $7.720  $240  $11.270  $620  $680 

TOTALS _ 1.380  67.309  $369.390  $44.550  $1.235.820  $67.990  $74.160 


